Introduction
Abortion is a safe and legal procedure that one third of American women will undergo in their lifetimes. In 2008, there were 1.2 million abortions performed in the United States, making abortion an essential service that requires providers [1] . Without safe abortion care, these same women will resort to illegal services. However, since harassment of abortion providers is socially accepted as the norm in the United States, the choice to provide abortion care often means running the gauntlet of protesters and picketers. It can also mean physical violence and harm. This threat of harm acts as a deterrent that keeps physicians from entering the field and providing care. Indeed, there has been a consistent absence of abortion service for women living in 87% of counties in the United States [1] .
In 1991, Grimes et al. [2] first outlined how antiabortion provider violence had become an "epidemic." Since that time, four providers and four staff members of abortion clinics in the United States have been killed by antiabortion extremists. Murder is the most extreme form of the violence and harassment, but lesser harassment and violence also continue to spread. Harassment was reported by 47% of providers in 1991 compared to 57% in 2008 [1, 2] . In 2008, clinics provided 70% of abortion care in the United States [1] . Eighty-eight percent of abortion clinics in the United States experienced harassment in 2008 [1] .
This report will present an updated review of antiabortion provider harassment, evaluating if there is an association between the incidence of clinic harassment according to restrictiveness of family-planning-related state laws.
Materials and methods
We used two existing datasets to evaluate our outcomes. The first dataset came from the Clinic Violence Survey Contraception 86 (2012) 562 -566 performed by the Feminist Majority Foundation (FMF) in July 2010 [3] . Of the 595 abortion providers contacted by mail and telephone, 357 (60%) responded and included clinics affiliated with the National Abortion Federation, Planned Parenthood Federation of America and the Abortion Care Network. Of the 357 responses, 342 respondents completed the majority of questions about violence and harassment. Providers were asked if they had experienced one or more incidents of the following types of harassment during the previous 6 months, which were further grouped into five categories according to standards established by Pridemore and Freilich [4] in the criminology literature:
• Providers who reported one or more incidents were then coded as "1," and those who reported no incidents were recorded as "0." We received only nonpersonal coded information from the FMF to use as our data, so Institutional Review Board approval was not necessary.
The second dataset was the 2011 National Abortion and Reproductive Rights Action League (NARAL) Pro-choice America's state rankings which assign a letter grade of A, B, C, D or F to states based on 2010 state laws related to family planning, which includes abortion and contraception [5] . Higher grades (i.e., "A" or "B") are assigned to states with laws that are supportive of family planning services, including but not limited to abortion and contraception (Table 1) . Specific factors included in the NARAL state rankings were: We compared the incidence of harassment reported by clinics in each state grouping. χ 2 testing was performed to determine if the state-level legal framework is associated with the number of reported incidents of major or minor violence, major or minor vandalism, and harassment. χ 2 s were first tabulated in five categories by incident type (major violence, minor violence, major vandalism, minor vandalism and harassment) across all NARAL state rankings. Two-bytwo cross-tabulations were then generated by incident type and NARAL state cluster, performing a closer evaluation of the associations between the incident rates in "A" states versus "B" states, and so on. Finally, χ 2 s were tabulated according to a number of disaggregated incidents (approaching cars, photographing or videotaping patients and staff, posting pictures on the Internet, graffiti and other harassment) in order to determine the origin of the statistically significant relationships. Yates correction was utilized if the expected frequencies within the cross-tabulations were less than one in any of the cells.
A Pearson product correlation was performed to generate a matrix to determine if a bivariate linear relationship existed between incident rates across the five categories of clinic violence.
Results
Raw numbers indicate that abortion providers in poorly graded states report more incidents of minor vandalism per provider than states with better grades (Table 2) . Group by group comparison of respondents illustrates that the difference in the number of reported incidents of minor vandalism by group is statistically significant (A vs. C, p=.07; A vs. D, p=.017; A vs. F, p=.0002) ( Table 3) . A similar pattern is evident with harassment events (A vs. D states, p=.056; A vs. F, p=.03). There were no consistent differences noted between groups for major violence or major vandalism.
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significant differences among groups ( Table 3 ). The most common associations between grading and harassment and minor violence occurred between states with grades of "A" versus those with grades of "F." Between these state groupings, most notable are the significantly higher incidences of approaching of cars carrying women to an abortion clinic by protesters (p=.003), taking photo and video of patients and staff (p=.003), posting pictures of patients on the Internet (p=.016), other harassment and graffiti (pb.001).
Discussion
In 1991, Grimes et al. [2] first attempted to quantify and trend antiabortion violence in the United States. The authors pointed out that "…anti-abortion violence in the United States from 1977 to 1988…was the first time in our nation's history that health care providers have been singled out as targets of violence in pursuit of a social agenda" [2] . Unfortunately, we have found that the trend continues more than two decades later, increasing 21% from 1991 to today [1] .
Not only does the trend continue, but the violence has become deadly. Dr. George Tiller was assassinated in his church on Sunday morning, May 31, 2009. Whereas no abortion providers or staff had been murdered when Dr. Grimes and colleagues wrote their original article in 1991, four physicians and four staff have been murdered over the past 20 years. Although not murdered, five additional providers have been severely injured since 1991, the first of which was in 1993 [6] .
Our study finds an association between state laws and certain types of violence and harassment. We found that as state laws decreased in grade, there was a higher incidence of minor vandalism and harassment. The difference between groups in reported incidents was statistically significant. Although major violence and minor violence appear to be sporadic and not associated with state laws, bothersome harassment is of great concern. Staff members and physicians tire of facing protesters, resign from their positions or stop providing services. Even minor harassment implies the threat of murder, given the history of violence in the United States. Patients travel further to receive services in less harassed locations, sometimes delaying their procedures in order to avoid harassment [1, 7, 8] .
We are aware of only one other study examining the link between state laws and violence. Although this study was similar to our study in that it compared FMF data to NARAL state gradings, it used FMF data from 2000 and only looked at groupings of state grades above and below a grade of C+ [4] . These data from 10 years ago did not demonstrate the association between harassment and vandalism that we found. We believe the difference in the findings is a result of the way the authors grouped the state ratings. Alternatively, our findings may illustrate a change in trends over time.
Indeed, according to the Guttmacher Institute, by the end of 2011, 135 restrictive reproductive health-and right-related laws had been implemented in 36 states [9] . "Fully 68% of these new provisions -92 in 24 states -restrict access to abortion services, a striking increase from [2010] , when 26% of new provisions restricted abortion [9] ." Future research should continue to analyze the association between restrictive laws and harassment over time. This information is essential to providing care within a safe environment to patients across the USA.
Additionally, over the past two decades, there have been several laws passed at the federal level to enforce protection of abortion providers. In 1993, after the assassination of Dr. David Gunn, Congress enacted the Freedom of Access to Clinic Entrances Act [10] . Our analysis does not take into account federal laws protecting abortion clinics, nor does it consider local-level ordinances or enforcement by local police departments. This information could also affect the reported incidents of violence and harassment and is of utmost concern to the provision of services.
Our analysis was also limited in that the data were not collected from providers prospectively for the purpose of this type of analysis. Both datasets we used were collected during the same year, which does provide some internal consistency. However, the existing limitations could mean that the Table 3 Statistical significance of differences in violence and harassment rates when comparing ratings of states' family planning laws Type of harassment or violence association between reported incidents of violence and harassment and state law is spurious. Because data of this nature are difficult to gather, this analysis may be the best estimate of the relationships we explored. Furthermore, the numbers of violent incidents are sporadic enough that an association may be difficult to detect. Continuous reviews of this nature should be performed to analyze the changes over time in laws, violence and the association between the two. In 1991, Grimes and colleagues stated, "Sex education, personal responsibility, and better contraceptive practices will reduce the need for abortions; Molotov cocktails will not. When this is understood, the epidemic of antiabortion violence may finally end" [2] . The lessons of 1991 hold true 20 years later; violence has continued and become deadly. Now, education and contraception may not be enough. We need to come together as a medical and public health community to address and end this epidemic of violence and to demand that our state and federal governments take action.
